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1 RATCHET WHEEL WITH ASYMMETRIC ARCUATE CONCAVE TEETH QR 

2 IVON-ARCTJATE CONCAVE TEETH AND RATCHETING TOOLS WITH SUCH 

3 RATCHET WHEEL 

4 B ackgrQun4 of the Invgntipn 

5 1, Figld Qf th g Invention 

6 The present invention relates to a ratchet wheel with asymmetric arcuate concave teeth 

7 or non-arcuate concave teeth. The present invention also relates to a ratcheting tool, e.g., a ring 

8 spanner having a box end in which the ratchet wheel is mounted. The ratchet wheel with 

9 asymmetric arcuate concave teeth provides improved structural strength and improved torque. 

10 The ratchet wheel with non-arcuate concave teeth is easy to form and thus reduces the 

1 1 production cost. 

12 2. Descriptio n of the Related Art 

13 A wide variety of spanners and wrenches have heretofore been provided. Ring spanners 

14 are the best choice for driving fasteners (e.g., nuts, bolt heads, etc) in a limited space that is 

15 uneasy to access and difficult to operate all kinds of ratcheting tools. Nevertheless, 

16 conventional ring spanners have low driving torque. Ratchet type ring spanners have been 

17 proposed to solve this problem. A ratchet wheel is mounted in the box end of a ring spanner 

18 for driving fasteners at high torque. It is, however, found that, the structural strength of the 

19 ratchet wheel is weak, as an outer periphery of the ratchet wheel is processed to form a 

20 plurality of arcuate teeth with a considerable depth. 

21 Figs. 11 through 13 of the drawings illustrate a conventional ratchet wheel 1 mounted in 

22 a box end (not shown) of a ring spanner (not shown) and having an inner periphery 4 for 

23 driving a fastener (not shown) and an outer periphery having a plurality of arcuate concave 

24 teeth 3. Referring to Fig. 12, each arcuate concave tooth 3 is formed by means of feeding a 

25 cutter 2. along a direction transverse to a radial direction (see line OR). The resultant concave 

26 tooth 3 has a depth "d" and two sides that intersect at point The line OR divides the angle 

27 a defined by the two sides of the arcuate concave tooth 3 into two equal portions (usually 
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1 45° for each portion). As illustrated in Fig. 12, each arcuate concave tooth 3 is machined to 

2 have a considerable depth "d" that adversely affects the structural strength of the ratchet wheel 

3 1, as the remaining wall thickness "t" of the ratchet wheel 1 is relatively small. As a result, the 

4 driving torque provided by the ratchet wheel for driving the fastener is limited. 

5 Figs. 14 through 16 of the drawings illustrate a conventional ratchet wheel 5 mounted in 

6 a box end 9a (Fig. 17) of a ring spanner 9 (Fig. 17) and having an inner periphery 8 for driving 

7 a fastener (not shown) and an outer periphery having a plurality of arcuate concave teeth 6. 

8 Referring to Fig. 15, each arcuate concave tooth 6 is formed by means of feeding a cutter 7 

9 along a radial direction. The resultant arcuate concave tooth 6 has a depth "d" and two sides 
LO that intersect at point "R". The line OR divides the angle /S defined by the two sides of the 

1 1 concave tooth 6 into two equal portions (usually 45° for each portion). As illustrated in Fig. 15, 

12 each arcuate concave tooth 6 is machined to have a considerable depth "d" that adversely 

13 affects the structural strength of the ratchet wheel, as the remaining wall thickness "t" of the 

14 ratchet wheel 5 is relatively small. As a result, the driving torque provided by the ratchet 

15 wheel for driving the fastener is limited. Such stmcture has been disclosed in U.S. Patent No. 

16 5,533,427 to Chow issued on Jul. 9, 1996, which is incorporated herein for reference. A 

17 further drawback of this conventional ratchet wheel is the low production rate for forming the 

1 8 arcuate concave teeth by cutting. 

19 The present invention is intended to provide an improved ratchet wheel that mitigates 

20 and/or obviates the above problems. 

21 Summa r y of the Inygntipn 

22 It is a primary object of the present invention to provide an improved ratchet wheel has 

23 asymmetric arcuate concave teeth for providing improved structural strength and improved 

24 torque. 

25 It is another object of the present invention to provide an improved ratchet wheel that 

26 has non-arcuate concave teeth to allow higher production rate, as the non-arcuate concave 

27 teeth can be formed by means of roll squeezing method, investment casting, or molding. The 
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1 non-arcuate concave teeth may be symmetric or asymmetric. The ratchet wheel with non- 

2 arcuate concave teeth may bear higher torque during ratcheting (i.e., tightening or loosening a 

3 fastener). 

4 The present invention also provides a ratcheting tool, e.g., a spanner, equipped with a 

5 ratchet wheel in accordance with the present invention. In an embodiment of the invention, the 

6 spanner has a box end for receiving a ratcheting wheel with asymmetric arcuate concave teeth. 

7 In another embodiment of the invention, the spanner has a box end for receiving a ratcheting 

8 wheel with non-arcuate asymmetric concave teeth. In a further embodiment of the invention, 

9 the spanner has a box end for receiving a ratcheting wheel with non-arcuate symmetric 

10 concave teeth. 

11 Other objects, advantages, and novel features of the invention will become more 

12 apparent from the following detailed description when taken in conjunction with the 

13 accompanying drawings. 

14 Brigf Dgs <;ri ption of the Dra wings 

15 Fig. 1 is a perspective view of a ratchet wheel with asymmetric arcuate concave teeth in 

1 6 accordance with the present invention; 

17 Fig. 2 is a side view of the ratchet wheel in accordance with the present invention; 

18 Fig. 3 is a top view of the ratchet wheel in accordance with the present invention, 

19 illustrating formation of asymmetric arcuate concave teeth in an outer periphery of the ratchet 

20 wheel; 

21 Fig. 4 is a top view of a box end of a ring spanner equipped with the ratchet wheel in 

22 accordance with the present invention; 

23 Fig. 5 is a sectional view taken along line 5-5 in Fig. 4; 

24 Fig. 6 is a top view, in an enlarged scale, of the ratchet wheel in accordance with the 

25 present invention, wherein position of symmetric concave teeth formed according to prior art 

26 is illustrated to show difference therebetween; 
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1 Fig. 7a is a perspective view of a pawl for cooperating with the asymmetric arcuate 

2 concave teeth of the ratchet wheel in accordance with the present invention; 

3 Fig. 7b is a top view of the pawl in Fig. 7a; 

4 Fig. 7c is a side view of the pawl in Fig. 7a; 

5 Fig. 8a is a perspective view of a conventional pawl for cooperating with the arcuate 

6 concave teeth of the ratchet wheel in Fig. 14; 

7 Fig. 8b is a top view of the pawl in Fig. 8a; 

8 Fig. 8c is a side view of the pawl in Fig. 8a; 

9 Fig. 9 is an enlarged fragmentary view illustrating Operation of the pawl and the 

10 asymmetric arcuate concave teeth of the ratchet wheel in accordance with the present 

1 1 invention; 

12 Fig. 10 is a schematic force diagram of the asymmetric arcuate concave tooth of the 

13 ratchet wheel in accordance with the present invention; 

14 Fig. 1 1 is a perspective view of a ratchet wheel according to prior art; 

15 Fig. 12 is a top view of the ratchet wheel in Fig. 11; 

16 Fig. 13 is a side view of the ratchet wheel in Fig. 11; 

17 Fig. 14 is a perspective view of another ratchet wheel according to prior art; 

18 Fig. 15 is a top view of the ratchet wheel in Fig. 14; 

19 Fig. 16 is a side view of the ratchet wheel in Fig. 14; 

20 Fig. 17 is a top view of a box end of a ring spanner equipped with the ratchet wheel in 

21 Fig. 14; 

22 Fig. 18 is an enlarged fragmentary view illustrating operation of the conventional pawl 

23 and the symmetric arcuate concave teeth of the conventional ratchet wheel in the ring spanner 

24 Fig. 17; 

25 Fig. 19 is a schematic force diagram of the ratchet wheel in Fig. 14; 

26 Fig. 20 is a sectional view taken along line 20-20 in Fig. 17; 
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1 Fig. 21 is a perspective view of a ratchet wheel with non-arcuate concave teeth in 

2 accordance with the present invention; 

3 Fig. 22 is a side view of the ratchet ^heel in Fig. 21; 

4 Fig. 23 is a top view of a box end of a ring spanner equipped with the ratchet wheel in 

5 Fig 21; 

6 Fig. 24 is a sectional view taken along line 24-24 in Fig. 23; 

7 Fig. 25 is a top view of the ratchet wheel in Fig. 21, wherein position of symmetric 

8 concave teeth formed according to prior art is illustrated to show difference therebetween; 

9 Fig. 26a is a perspective view of a pawl for cooperating with the non-arcuate concave 

10 teeth of the ratchet wheel in Fig. 23; 

1 1 Fig. 26b is a top view of the pawl in Fig. 26a; and 

12 Fig. 26c is a side view of the pawl in Fig. 26a. 

13 Detailed Description of thg Preferred Embodiments 

14 Referring to Figs. 1 through 9 and initially to Figs. 1 through 3, a ratchet wheel 20 in 

15 accordance with the present invention generally includes an inner periphery 24 for driving a 

16 fastener (not shown) and an outer periphery having a plurality of arcuate concave teeth 22. 

17 Referring to Fig. 3, each arcuate concave tooth 22 is formed by means of feeding a cutter 26 

18 along a direction transverse to a radial direction (see line OR). The resultant concave tooth 22 

19 has a depth "di" and two sides RA and RB that intersect at point "R". The line OR divides the 

20 angle 6 defined by the two sides RA and RB of the concave tooth 22 into two unequal 

21 portions (e.g., 30° and 60°, 40° and 50°, etc). Namely, every tooth 22 thus formed is 

22 "asymmetric", or the two sides for each teeth 22 is not equal, which is the most important 

23 feature of this embodiment of the present invention. As illustrated in Fig. 3, each concave 

24 tooth 22 is machined to have a depth "di" that Avill not adversely afiTect the structural strength 

25 of the ratchet wheel, as the remaining wall thickness "ti" of the ratchet wheel 20 is still 

26 relatively large. As a result, the ratchet wheel 20 may bear a relatively large driving torque for 

27 driving the fastener. 
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1 Difference in the depth of the tooth 22 of the ratchet wheel 20 of the present invention 

2 and the depth of the tooth 6 of conventional ratchet wheel 5 (Fig. 14) is illustrated in Fig. 6. 

3 Namely, the remaining wall thickness "ti" of the ratchet wheel 20 of the present invention is 

4 greater than the remaining wall thickness "t" of conventional ratchet wheel 5 that has the same 

5 size as the ratchet wheel 20. Referring to Figs. 4 and 17, the narrowest wall thickness (ti = 

6 1.01 mm in Fig. 4 for a ratchet wheel having an outer diameter of 25.76 mm) of the ratchet 

7 wheel 20 of the present invention is almost twice as the narrowest wall thickness (t = 0.51 mm 

8 in Fig. 17 for a ratchet wheel having an outer diameter of 25.76 mm) of conventional ratchet 

9 wheel 5. Thus, the structural strength and the driving torque of the ratchet wheel of the present 

10 invention are both improved. 

11 Referring to Fig. 4, the ratchet wheel 20 in accordance with the present invention is 

12 rotatably mounted in a box end 38 of a ring spanner 40. A web area 39 between the box end 

13 38 and a handle 42 of the ring spanner 40 includes a compartment 36 for receiving a pawl 30. 

14 Figs. 7a through 7c illustrate the pawl 30. The pawl 30 includes a plurality of teeth 3 1 that are 

15 formed complimentary to the curvatures of the asymmetric arcuate concave teeth 22. An end 

16 33 of the pawl 30 is attached to an end of an elastic member 32 the other end of which is 

17 received in a cavity 34 defined in a wall 36a defining the compartment 36, best shown in Fig. 

18 4. Fig. 17 illustrates a conventional arrangement of a ratchet type ring spanner 9 that has a box 

19 end 9a for rotatably receiving the ratchet wheel 5. A web area (not labeled) of the ring spanner 

20 9 includes a compartment 10 for receiving a pawl 11 . Figs. 8a through 8c illustrate the pawl 11 . 

21 The pawl 1 1 includes a plurality of teeth 11a that are formed complimentary to the curvatures 

22 of the symmetric arcuate concave teeth 6. An end (not labeled) of the pawl 11 is attached to an 

23 end of an elastic member 12 the other end of which is received in a cavity 10a defined in a 

24 wall 10b defining the compartment 10, best shown in Fig. 17. Figs. 8a, 8b, 8c, and 17 are 

25 illustrated for comparison purpose. In addition, difference in the wall thickness of the ratchet 

26 wheel 20 of the present invention and the wall thickness of conventional ratchet wheel 5 can 

27 also be clearly seen in Fig. 6 and by means of comparing Fig. 5 with Fig. 20. 
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1 In use of the ring spanner equipped with the ratchet wheel 20 in accordance with the 

2 present invention, referring to Fig. 9, the angle d between a force N normal to the operative 

3 side P and the tangent T to the intersection I between the pawl 30 and the wall 36a defining 

4 the compartment 36 is smaller than that in the prior art ratchet wheel (see Fig. 18). As a result, 

5 the pawl 30 in Fig. 9 is reliably pushed toward the wall 36a defining the compartment 36 and 

6 thus provides a reUable engagement between the teeth 22 of the ratchet wheel 20 and the teeth 

7 31 of the pawl 30. If the angle d reaches 90°, the pawl moves toward the central area of the 

8 ratchet wheel and thus results in an undesired "shding" effect, as there is no horizontal force 

9 imparted to move the pawl toward the wall 36a of the compartment 36. Thus, the ratchet 

10 wheel 20 and the pawl 30 in accordance with the present invention provides an engagement 

11 reliable than that between the conventional ratchet wheel 5 and the pawl 11 and thus less 

12 likely to "slide". The spanner with the ratchet wheel/pawl combination in accordance with the 

13 present invention can be used in a relatively small space and can be operated in a convenient 

14 maimer. More specifically, the spanner is allowed to rotate in a reverse direction without 

15 disengaging the box end fi-om the fastener when the spanner is stopped by an obstacle during 

16 ratcheting. And the spanner is then ready for next ratcheting movement. This is very 

17 convenient and timesaving. 

18 Referring to Figs. 9 and 10, when the operative side P of the tooth 22 of the ratchet 

19 wheel 20 in accordance with the present invention is subjected to a force F during ratcheting, 

20 the area filled by the pawl 30 for bearing such force F is 2/1.732 h^. Referring to Fig. 19, for a 

21 conventional ratchet wheel 5, when either operative side P of the tooth 6 of the ratchet wheel 5 

22 is subjected to a force F, the area filled by the pawl 11 for bearing such force F is which is 

23 smaller than that provided by the ratchet wheel/pawl combination in accordance with the 

24 present invention. Namely, the ratchet wheel 20 with asymmetric arcuate concave teeth 22 

25 provides a higher torque for ratcheting (i.e., tightening or loosening a fastener such as a nut or 

26 boh head). 
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1 Referring to Figs. 21 and 22, in a second embodiment of the ratchet wheel in accordance 

2 with the present invention, the ratchet wheel (now designated by 50) includes an inner 

3 periphery 54 for driving a fastener (not shown) and an outer periphery having a plurality of 

4 non-arcuate concave teeth 52. The non-arcuate concave teeth 52 is formed by means of roll 

5 squeezing method, investment casting, or molding, which is quicker than formation by cutter, 

6 Each non-arcuate concave tooth 52 may be trapezoidal, triangular, or any other shape that 

7 results from formation other than cutting. The production cost for the ratchet wheel 50 with 

8 non-arcuate concave teeth 52 in accordance with the present invention is largely reduced, as 

9 the production time for the non-arcuate concave teeth 52 is relatively short. In addition, the 

10 non-arcuate concave teeth 52 may be symmetric or asymmetric. When the ratchet wheel 50 

1 1 has non-arcuate symmetric concave teeth 52, the resultant structure provides a driving torque 

12 approximately the same as that provided by the conventional ratchet wheel 5 with symmetric 

13 arcuate concave teeth 6. When the ratchet wheel 50 has non-arcuate asymmetric concave teeth 

14 52 configured similar to teeth 22, the resultant structure provides a higher driving torque than 

1 5 that provided by the conventional ratchet wheel 5 with symmetric arcuate concave teeth 6. 

16 Referring to Fig. 23, the ratchet wheel 50 in accordance with the present invention may 

17 be rotatably mounted in a box end 38 Of a ring spanner 40. A web area 39 of the ring spanner 

18 40 includes a compartment 36 for receiving a pawl 60. Figs. 26a through 26c illustrate the 

19 pawl 60. The pawl 60 includes a plurality of teeth 61 that are formed complimentary to the 

20 curvatures of the non-arcuate concave teeth 52. An end 62 of the pawl 60 is attached to an end 

21 of an elastic member 32 the other end of which is received in a cavity 34 defined in a wall 36a 

22 defining the compartment 36, best shown in Fig. 23. A detail comparison between the 

23 conventional pawl 11 illustrated in Figs. 8a through 8c, the pawl 30 of the first embodiment of 

24 the present invention illustrated in Figs. 7a through 7c, and the pawl 60 of this embodiment 

25 illustrated in Figs. 26a through 26c would be appreciated. In addition, difference in the wall 

26 thickness of the ratchet wheel 50 of the present invention and the wall thickness of 
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1 conventional ratchet wheel 5 can also be clearly seen in Fig. 25 and by means of comparing 

2 Fig. 24 with Fig. 20. 

3 According to the above description, it is appreciated that the ratchet wheel with 

4 asymmetric arcuate concave teeth in accordance with the present invention provides a higher 

5 torque for operation and has improved structural strength as having a thicker wall in the 

6 ratchet wheel. The engagement between the ratchet wheel with asymmetric arcuate concave 

7 teeth and the pawl with asymmetric arcuate concave teeth is more reliable. The ratchet wheel 

8 with non-arcuate concave teeth in accordance with the present invention reduces the 

9 production cost for the ratchet wheel. The ratchet wheel with non-arcuate concave teeth also 

10 provides a higher torque for operation when the non-arcuate concave teeth is asymmetric. A 

1 1 spanner with the ratchet wheel/pawl combination in accordance with the present invention can 

12 be used in a relatively small space. Nevertheless, the ratchet wheel/pawl combination in 

13 accordance with the present invention is not limited to be used in the box end of a ring spanner 

14 Namely, the ratchet wheel/pawl combination may be used in other ratcheting tools such as 

15 ratchet wrenches. 

16 Although the invention has been explained in relation to its preferred embodiment, it is 

17 to be understood that many other possible modifications and variations can be made without 

18 departing from the spirit and scope of the invention as hereinafter claimed. 
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1 What is claimed is : 

2 1. A ratchet wheel comprising an inner periphery and an outer periphery, the outer periphery 

3 including a plurality of asymmetric arcuate concave teeth each having two sides and an 

4 intersection of the two sides, the ratchet wheel including a center, a line from the center to the 

5 intersection dividing an angle between the two sides into two unequal portions. 

6 2. A ratchet wheel comprising an inner periphery and an outer periphery, the outer periphery 

7 including a plurality of asymmetric non-arcuate concave teeth each having two sides and an 

8 intersection of the two sides, the ratchet wheel including a center, a line from the center to the 

9 intersection dividing an angle between the two sides into two unequal portions. 

10 3. The ratchet wheel as claimed in claim 2, wherein said asymmetric non-arcuate concave 

1 1 teeth are not formed by cutting. 

12 4. The ratchet wheel as claimed in claim 2, wherein said asymmetric non-arcuate concave 

13 teeth are formed by roll squeezing, 

14 5. The ratchet wheel as claimed in claim 2, wherein said asymmetric non-arcuate concave 

1 5 teeth are formed by investment casting. 

16 6. The ratchet wheel as claimed in claim 2, wherein each said asymmetric non-arcuate concave 

1 7 tooth is trapezoidal . 

18 7. The ratchet wheel as claimed in claim 2, wherein each said asymmetric non-arcuate concave 

19 tooth is of a shape formed as a result of formation other than cutting. 

20 8. A ratchet wheel comprising an inner periphery and an outer periphery, the outer periphery 

21 including a plurality of symmetric non-arcuate concave teeth each having two sides and an 

22 intersection of the two sides, the ratchet wheel including a center, a line from the center to the 

23 intersection dividing an angle between the two sides into two equal portions. 

24 9. The ratchet wheel as claimed in claim 8, wherein said symmetric non-arcuate concave teeth 

25 are not formed by cutting. 

26 10. The ratchet wheel as claimed in claim 8, wherein said symmetric non-arcuate concave 

27 teeth are formed by roll squeezing. 
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1 11. The ratchet wheel as claimed in claim 8, wherein said symmetric non-arcuate concave 

2 teeth are formed by investment casting. 

3 12. The ratchet wheel as claimed in claim 8, wherein each said symmetric non-arcuate 

4 concave tooth is trapezoidal. 

5 13. The ratchet wheel as claimed in claim 8, wherein each said symmetric non-arcuate 

6 concave tooth is of a shape formed as a result of formation other than cutting. 

7 14. A ratcheting tool comprising: 

8 a handle and an end connected to the handle, the end including a hole, a compartment 

9 being defined in an area between the handle and the end; 

10 a ratchet wheel rotatably mounted in the hole of the end, the ratchet wheel comprising 

11 an inner periphery and an outer periphery, the outer periphery including a plurality of 

12 asymmetric arcuate concave teeth each having two sides and an intersection of the two sides, 

13 the ratchet wheel including a center, a line from the center to the intersection dividing an angle 

14 between the two sides into two unequal portions; 

15 a pawl slidably mounted in the compartment and engaged with the ratchet wheel, the 

16 pawl comprising a plurality of teeth corresponding to the asymmetric arcuate concave teeth of 

17 the ratchet wheel; and 

18 means for biasing the pawl toward a wall defining the compartment. 

19 1 5 . A ratcheting tool comprising: 

20 a handle and an end connected to the handle, the end including a hole, a compartment 

21 being defined in an area between the handle and the end; 

22 a ratchet wheel comprising an inner periphery and an outer periphery, the outer 

23 periphery including a plurality of asymmetric non-arcuate concave teeth each having two sides 

24 and an intersection of the two sides, the ratchet wheel including a center, a line from the center 

25 to the intersection dividing an angle between the two sides into two unequal portions. ; 
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1 a pawl slidably mounted in the compartment and engaged with the ratchet wheel, the 

2 pawl comprising a plurality of teeth corresponding to the asymmetric non-arcuate concave 

3 teeth of the ratchet wheel; and 

4 means for biasing the pawl toward a wall defining the compartment. 

5 16. The ratchet wheel as claimed in claim 15, wherein said asymmetric non-arcuate concave 

6 teeth are formed by roll squeezing. 

7 17. The ratchet wheel as claimed in claim 15, wherein each said asymmetric non-arcuate 

8 concave tooth is of a shape formed as a result of formation other than cutting. 

9 18. A ratcheting tool comprising; 

10 a handle and an end connected to the handle, the end including a hole, a compartment 

1 1 being defined in an area between the handle and the end; 

12 a ratchet wheel comprising an irmer periphery and an outer periphery, the outer 

13 periphery including a plurality of symmetric non-arcuate concave teeth each having two sides 

14 and an intersection of the two sides, the ratchet wheel including a center, a line from the center 

15 to the intersection dividing an angle between the two sides into two equal portions; 

16 a pawl slidably mounted in the compartment and engaged with the ratchet wheel, the 

17 pawl comprising a plurality of teeth corresponding to the symmetric non-arcuate concave teeth 

18 of the ratchet wheel; and 

19 means for biasing the pawl toward a wall defining the compartment. 

20 19. The ratchet wheel as claimed in claim 18, wherein said symmetric non-arcuate concave 

21 teeth are formed by roll squeezing. 

22 20. The ratchet wheel as claimed in claim 18, wherein each said symmetric non-arcuate 

23 concave tooth is of a shape formed as a result of formation other than cutting. 
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1 Abstract of thg Digylosurg 

2 A ratchet wheel includes an inner periphery and an outer periphery. The outer periphery 

3 includes a number of arcuate concave teeth each having two sides and an intersection of the 

4 two sides. The ratchet wheel includes a center, a line from the center to the intersection 

5 dividing an angle between the two sides into two unequal portions, thereby forming 

6 asymmetric arcuate concave teeth to provide improved structural strength and improved 

7 torque. In another embodiment, the concave teeth are non-arcuate to reduce the formation time 

8 for the teeth, thereby reducing the production cost. 
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having j iffirtg dsa oatora tnai ci tna appacanon an wtijcn prsinry is ci»rn»«. 


PrirzT fcraign Appljcarcn^s) 






(Cay'MertcvYsar FSse; 


(Numsssf) (Couiwy) 




(.Numowi (Caunwyj 


(Day/IAsrtSVYsar f^«3! 



:j7pp««c« H,*^ 0*a» (Sa« -?a«r«c- ^-S- a*a^-«^ 



_J r.sf aw acpsint tta tcto^ng x2cm«y<i) a«iA:r aq*r&^i) a pn»aca:a tJtia ^rrz m n and to tranaaa ai tut««« in y.. 
Ps:an:ar?dTnidan:arxC?f=aoonnsctadtrarewith: JUN Y. LEE, ESQ., REG. #40,262 
MORTON J. ROSZNBZHG. SSO ■ , REG - a:^n.049 r DAVID I. KXSl^ , REG #33 , 25 j,.. 

^ddr«« ail c=rraa«ndar.ca to .ROSENBERG, ^I^'^-^ 



i h»r.fcy d*<=ara tha ail csiasvana m«» h«a« cf my own ta»*»d9a «« tn« and tfta all aaamams mada cn <^=^"=-'' '^'^ 
t*ii« ara baiiav^d to da trja: and funfusf t^.3al^5«a aajaffl.rts W9« mada wj*«a taow^dg* ma YrtiSul fail* ^^'^.tfl"' 

iwcn waifui fii« saamams insy>cpartira tJa validij: ci Ifta aapScsaon cr any psssfn ssi«^ tts«cn. 



) BOBBY HU rmi TS FA MILY wamt?> 



r-ull nane of sole or f±r^^^^s£X^^}f^^^ ■ '^^Y ™, ^ nkra 7/90/1000 . 

ile sidence 8 th Flgg?^ 

iaf-.-=r!- nff-irn Addrass i/ SaBte^jks R esidence 
C xtiijzensta: 

Full name of second joint inventor, if aiiY_ 

Secotad invent-or's signature _« 

Sesidenca — . . 




Past. Otiica Address, 



:jar:il or Patsn: No. 
F-.'.oxi OT Issiisd: 



Atmntsy's 
DocxEt No.; 



MR2533-16 



RlTCHETlmEr.T. UTTH ASYMMt^-tptp. AT^nTTATTT^ CAVE TEETH OR NON-ARCUATE CONCAVE TEETH 
AND RATCHETING TOOLS WITH SUCH RATCHETWHEEL 

VE^UFPD STATEMENT fDECLARATTON^ C1-ALV{D.'G SMALL E-NTTTY 5 i ATL^ 
(37 C?K l.S( n & I .Z7(b))-CNT5£?EN-DE.NT DTVE-NTOR 

, r h=-W de-'are tiu: I qualify a: wd^ccndant aivenscr a dafuncd -x. 37 CFR L5{c) for purccsss of -r.^ 

?::::^Ind TT3C^--";Tf£^ l^^Z — - --^^ ratchet wheel VTTH ASTMMFTT^TC ARCUATE 
^=^^bLd X.- CONCAVE TEETH OR NON-ARCUATE CONCAVE TEETH AND RATCHETING TOOLS WITH SUCH 

RATCHET WHEEL 

S ^i"-= spcc'.ncauQn filed harswiuh. 

□ aroticiuon s«nai numiscr . — ■ ^^'^ - 

Q paLnr.t r.umber ^ 



issued _ 



^ .H, ,,vSn:o Tv pJr^cn who would q-o^fy . ^nd^^.c... ..v^-.^r .^der 37 C?ll 1.9(c) ..a:_p=rs=. .a. . 

■S-Ivenrrc;. or any conc.rr.wruch wouid notqudify ^ . srr.ail busm«s ccr.:.::: ur.d.r 37 CPU L9(d) or x acnprorr. orjr-^— . 
.jndrr37C?R 1.9(e). 

Each ^ar_ =cn«Tr. or ^z^:cn «fuch I have assigr.ti gnnt^d. conveyed, or Ucer.sed cr ain «d=r « obu^aucr. .^-:der ccnc: 
liw !D issigr. grant, convey, or iic=r.5s sny nsha me u-rvenaon :s usied beic*:' 



V ■ S No 2^"- persro. 
y- Q Persons. «n«: 


. concern, or or^tnizaaon 

ms or orgxmzaaons listed beiaw* 




• Noa: S«tna v. 
iverr3:s to Aer suau 

■ VAMl^ 


enncd satrrr.enLS ire recuired from each r.smed person. 
K smsdi ennucs. (37 CFR LIT) 


. concern or crjiniiaacn having nsha a '-he invention 


5- • G INDrVIDiJAL 


□ SMALL 3USI^XSS CONCEJLN' 


□ KONTROFTT ORGANTZATIGN 


AnnRE53 
.;= OiNDr-rEDUAL 


□ SMALL BUSINESS CONCERN 


□ NONTROFTT ORGANTLVTION, 


□ INDrVTDUAL 


□ SMALL BUSINESS CONCERN 


□ NONTROFTT ORGANIZATION 



nnan en=r/ ^urTpncr :n p^^. cr u trr* of p<yin,. ^ «rb^^ of u«e fee or any nxaxn^« .ee d-e ^ - 
sums 13 » small snnr/ is no longer tppropnaie- (37 CFR i:22<b)) 

I hereby deciar, dm aH thax fai« «a^.«a .nd .he liie « 

belief ire beUeved '.o b* <r«; «i f=r*cr ±« tb^ «i«:en3 were wj* S!TSj«i^ Sou^ Code, and thax r.i=h toise 
sux«n=nJ niay j«p«dia« t±» Y«H^iy of xppikaixm. my i*«u ua«:nx d«r«a or «iy ^ wnx:n u:^ 

directed, 

BOBBy HU (HU ^jmiLY NAME) — 

M AME Ql4m^g?^^ NAME OF INVENTOR NAME OF INVENTOR 



Sijpanirs of inYerjcT 



Sisnar«s of ijwcntcr 



